Buthionine sulfoximine (BSO) and N-(3,5-dichlorophenyl)succinimide nephrotoxicity: temporal aspects of BSO administration and BSO effects on renal transport systems.
The agricultural fungicide, N-(3,5-dichlorophenyl)succinimide (NDPS) induces acute polyuric renal failure which is attenuated by pretreatment with the glutathione depletors, diethyl maleate or buthionine sulfoximine (BSO). In the present study, the temporal aspects of BSO attenuation of NDPS nephrotoxicity were investigated. In addition, the ability of BSO to alter the renal accumulation of selected organic ions was examined as a possible mechanism for BSO's ability to attenuate NDPS nephrotoxicity. In the first set of experiments, NDPS (0.2 or 0.4 mmol/kg) or vehicle (sesame oil, 2.5 ml/kg) was administered intraperitoneally (i.p.) to groups of male Fischer 344 rats (4-8 rats/group) 0.25 or 2 h prior to BSO (890 mg/kg, i.p.) and renal function was monitored at 24 and 48 h. NDPS (0.4 mmol/kg) nephrotoxicity was markedly attenuated by administration of BSO at 0.25 h post-NDPS, but was not substantially altered by injection of BSO at 2 h post-NDPS. NDPS (0.2 mmol/kg)-induced renal effects were not potentiated by BSO injected at 0.25 h post-NDPS, and only 1 of 8 rats exhibited marked nephrotoxicity when BSO was administered at 2 h post-NDPS. In the second set of experiments, rats (4/group) were administered BSO (890 mg/kg, i.p.) or vehicle (0.9% saline, 10 ml/kg) and kidneys harvested at 2 or 5 h post-treatment. The ability of renal cortical slices to accumulate organic ions (p-aminohippurate [PAH], alpha-aminoisobutryic acid [AIB] or tetraethylammonium [TEA]) during a 90 min incubation was studied. Only TEA accumulation by renal cortical slices prepared from the 2 h post-treatment group was reduced. Studies were also conducted to examine the in vitro effects of BSO (10(-7)-10(-4) M) on the accumulation of PAH, AIB and TEA by renal cortical slices following 5, 15 or 90 min co-incubations of BSO and an organic ion BSO had no significant effects on the accumulation of any organic ion studied at any time point. These results indicate that BSO can still attenuate NDPS nephrotoxicity when administered at 0.25 h post-NDPS, but BSO loses effectiveness when given 2 h post-NDPS. These results also suggest that BSO is attenuating NDPS nephrotoxicity via glutathione depletion rather than altering renal accumulation of NDPS metabolites via renal PAH, TEA or AIB transporters.